Hepatitis B virus (HBV) and hepatitis C virus (HCV) infections are among the most common causes of chronic liver disease worldwide. The host immune pressure against hepatitis viruses during the chronic infection has led to mutations in their coding genes, which could play a pivotal role in the clinical outcomes of chronic patients. Our recent molecular epidemiologic studies regarding the HBV precore/core (preC/C) regions and HCV nonstructural 5B (NS5B) protein suggest the presence of distinct CD4 T cell immune pressure against HBV and HCV in Korean chronic patients. However, induced HBV and HCV mutations seem to exert an opposite effect on Korean chronic hepatitis B (CHB) and chronic hepatitis C (CHC) patients, respectively. On the basis of two of our recent papers, we focused in this review on the relationships between the mutation patterns of HBV preC/C and HCV NS5B, which were presumed to be caused by distinct CD4 T cell pressure in the Korean population and their effect on the clinical outcomes and liver disease progression of CHB and CHC patients.
Introduction

Hepatitis B virus (HBV) and Hepatitis C virus (HCV)
There is increasing evidence that HBV and HCV genotypes play a significant role in causing different disease profiles and antiviral responses in chronic hepatitis B (CHB) and chronic hepatitis C (CHC) infections (4, 5) . An extraordinary prevalence of HBV genotype C2, which is known to be more virulent than genotype B, has been reported in Korea (6) . Combinatorial treatment with pegylated interferon (IFN)-α and ribavirin provides good clinical efficacy in patients infected with HCV genotypes (GTs) 2 and 3, but is less efficacious in the most prevalent GT 1-infected patients (7, 8) . The most prevalent HCV genotype in Korea is GT 1b followed by 2a (9) .
Mutations in HCV and HBV have been reported to play a very pivotal role in their viral life and the liver disease progression of chronic patients. Recently, we have reported that the pronounced high frequency of mutation and distinct mutation patterns were found within hepatitis B virus (HBV) antigens (preS, surface, core, and X) from Korean chronic patients. Compared to the other areas, these patterns may have contributed to the progression of liver diseases in Korean chronic patients (6, 10~25). Particularity, in the preC/C region, distinct mutation types related to clinical severance were found to be mainly located at the MHC class II restricted regions (26) . Furthermore, our recent paper showed that a vigorous and distinct immune pressure at the T cell level in Korean patients may also lead to the high frequency of mutation in HCV nonstructural proteins, NS5B, which contributes to the high sustained virological response (SVR) rates of genotype 1b infected patients via the loss of functional activity of RNA-dependent RNA polymerase (RdRp) (27) . This raises the possibility that there may be a vigorous and distinct intrahepatic immune pressure leading to epitope escape mutations in Korean populations.
In this review, on the basis of two of our recent papers (11, 28) we focused on the relationships between the mutation patterns of HBV preC/C and HCV NS5B, which were presumed to be caused by distinct CD4 T cell pressure The HCV NS5B mutation from Korean chronic patients with genotype 1b
The HCV RNA-dependent RNA polymerase (RdRp) is an essential enzyme of an RNA dependent RNA polymerase that lacks proofreading activity, leading to viral quasispecies To analyze the mutation patterns and their frequencies of deletions and insertions in the entire preC/C region, a nested PCR protocol was used. First-round PCR was performed using the sense primer CoreF1 (59-AAC GAC CGA CCT TGA GGC ATA CTT-39) and the antisense primer CoreR1 (59-ATT TGG TAA GGT TAG GAT AGA A-39) to yield a 1,017 bp amplicon between 1,682 nt to 2,698 nt of the HBV genome. Second-round PCR was performed using the sense primer CoreF2 (59-GAG TTG GGG GAG GAG ATT AGG TTA-39) and the antisense primer [11] . (28) (Fig. 2) , the acquisition of mutations induced by Korean distinct immune pressure at the CD4 T cell level may have contributed to the high SVR found in genotype 1b infected Korean patients.
Conclusion
Our recent molecular epidemiologic studies have showed (Fig. 3) . 
